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T. EH] TIBffl-BBS; (1) T?*Sft*2-t e r t 



6 -T^^^ * 



*i/-;i'0. 



i~5 fifigp ox 




lij^^i l ~ 2 4 © 7;i/*;i4£* fettr /i/^r— /i^t% 
7^1% ] 

[OOOl] 
[0 0 0 2] 

sWB*a«ffcl»Jfc»Ii:^"r» 2, 6-5> 
-tert-^-p-?W-^ (DBPC) *<« 

nfettiife*^vx6ii:«4!iei^e>»e>nTfey. ~ 
#fflsnrv^. u*Ufc#e». DBPC&ia^bfcrH 

#T?£fc<^i:v^lHIB#*ofe. DBPCfcttBOffiWf 

i6«£5£S!l£ L"03u 0-1 5664 4 #£36 

uv- uttgfMfe jwtfc*. «ffit«ifc ^l, 
■c*MT»si:.a*v. aKx^T-;uo-«iiLT (3. 

5-<>'-tert — 7*-;i/-4 -K Ka*S/7x->l>> 



< 1 > 



*>H^f;Wi DBPCtCjrbgtUT^M*©^:- 

ita2#DBPc.j:y#y. DBPCtf^s^L-aisS 

[0003] 
[0004] 

«. c i ] iam^a* i o o aagpic^br, ci n t 

m<D-~M£ ( 1 ) T'^S^S 2-tert 4 
- 7;^;WiF S/* 6 - TK*)^? x y 0 . 
1 ~ 5fiS95S:@B-H bT&£ d £ Sr^t'tS. 
[ft 2] 



30 




CHiOR* 



(CJMsC 



.l~4<D7';i/3f>>l'^£7r?U R 2 



[5£#> R 1 I* 
ttKSHRl~2 4 0> 

] 

[0 0 0 5] 

war*-*. #wb© en ^siWii* 1 *- 



50 



< i > 



Bins, ?§^ttffl> *aMfcd» ^Jfi»5e>, 



3 

i^tA (hy* 'J >y h^x;v?;i/&i:*) , jKU*-;i/ 

v\ *«wtcev^T«ffl"^sawfifiis»ti. ©teste 

«B!l«rfWPWi3&v^ -mat. g»as.(4 OTCtcfcW 

SttKiKfefrS. J^Tf^D) #l~1 0 0 0«2/s©ti 

©j!>W£b<, 5~8 0 0nnn2/s© : fe(O^«fcy^*L/ 
V\ bfrb. #$8J|© [II] J*£-ff»5 2-tert- 
^^-4-7/1/^**2/^^- 6 -7^7i 

T% #38^©ilSmiSgfakiU J£tTKjKf (1-1) ~ 

( i - 3 ) jse^&aaai* 1 zmxtomx 20 

(I-l) fi&JfiS^* 11 5 ~ 2 0 Onn2/sT?»y, J&»0± 

(1-2) &mm.2~i 6 <D* uy j y(Dm-&ft$.f~ 
tt*«>3WWb«reftoT, 2 5 o~4 0 

0 0©$gBKl&-2> : fc)©,, 

(1-3) ^^1-4 o©t;w^S2:i~4M^ 

_hlB ( I — 1 ) *4XO«*5K©TBRIttt 5ibZ/s. ftt 30 

U<1±1 Onun2/sT'fe*J, _h|5Sfiitt 2 0 0 nun2/s, #* b 
<B10 0 mm2/sT*&S„ ( I - 1 ) J&#©i&!teS# 5 m 
m2/s ;*$§©*§£«, M«B»jS*H^T»*VNfe«>«^ 

ic**fe-en««*y, *£isi&^TT-©®t&©sS38» 
*#**<Jtfes«riBe#**. (i-i) j&b-® 

flftK&#2 O Omm2/sS:®AS#^li, SM*^W** 

< &ztz&fflMffiffix<Dmmm&*z < fc**riBtt# 

&&. ( I - 1 ) jUBHiifc. *O^S«l*^*ffl± 

PSflttf 1 5 H*% ^KiilO SC*% J: y #* b 

# 1 5gi%&s^'5i^ii ( i - 1 ) sea-t en] 
«^t®isRss»3y»* y#e»nr, «nfcawbi»ifc.tt 

<&■ ( I - 1 ) J&#©^#^1^*©TI^&#KRg 

^5X5>y^©?^l£K:#&Mfr#&6fe*k 
^»i2R*%0Lt-e»S£i:jWff*bv\ fcfc, * 
fMB"ev^^HBBEd*Jli:tt. ASTM D 2 54 
9lC^i^c5*l£ "Standard Test Method for Separatio 50 
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4 

n of Representative Aromatics andNonaromatics Frac 
tions of High-Boiling Oils by Elution Chromatograp 
hy" (Cip$bT$Jj£bfc3f§S£W# (aromatics f recti 

on) UTfcy, Ml%. z.oy%m&gfriz 

tt, T)V^r)l^.yify. 7)l*rJH-y*ls>, 7>h5 

i) i^d^©e*D*ia-e5SBet-*ifc*«Ts«. 

J: /* fettiM-^»!S»©SJ^S^^©Mffi^@ 
®ffi*ft (WVGO) ;(3XDfeJ:O f /*fe«©<7)T'<;i/K 
M Kn^5f*>y (MHO ffili (HIX) ;® 
(D-OOT^^aKti-S 28&Lh©i*©M^?t& ; ©0, 
<2\ <3>;fcfc«@)©Bfcft£ii& (D AO) ; <SxS>© v-f;bK 
/vf Kn*9**>y (MHC) *M& ; ©CD-®©* 

£©«C|BHl&«:-t©**, *fett£©aCPH^&EPKSft 

r=Mms&** mtmo^m-jmz^xmmu mm 

mB80mzm^bto&wsttt*tE%£&K-r& z t. 

item, 7mm±.m^(Dimi^mi. my^y^ 
3e>fcif©BH3e>, (4)KH4a± j ?>?s&a±&£:*&c e fcs 

tt*©tt*»G*©4 oicce»*i6tt§&V5~2 o o 

mm2/sT'fe y , 1 5 R*%J£HT» 

i§^© ( i - 1 ) tiaa-i: UT«M^iiiT'S>So *mi<D 

J*. [II] ^i:©^g^!JS^tlTv^§^T^ _LIS(X) 
|^i:M5 e>^g«t5 o * if©BK5 ^)«KI5:tTV v 

felt ?^iflK5 e> ^g^fiffit5 e> & h'©B}i5 ^wmzfi^ 

TlSt^^S ( I - 1 ) fifc^S:, S^^S^PT'^* U 
<li5 0 J: y «F* b < tt 7 0 

^(c»* b < ti a o s ^ t tmt. b 



(4) 

5 

a. SME3 5 0~5 0 0T;, LHSVO. 1~2. Ohr 

KaK*Mfcd«Nfefr*«flia4x6. 7Kiiilb#ft?f8»tee 
;§;©&©*<&§■?£ ^Jzr^y, 

M. <fc a/M/k ~;fte>©$tfb$;£J:tf/*£te«ftfb 

[0 0 0 6] ±|B (1-2) ^«ct5tl/70 
tt. ^^5C2~l 6, #*L<ia*aR»2~l 2(D*l/ 

14» «5tll. x^u>, ^nt^u>, l-^X 2- 

iwi/7-f>4*tf) > iia^* &»*»«(*© 

^>^5= : -fe> (a-tl/7^>. ^95*1/7^ 

to) > iBR^ifcttdsBsRfi!)^**^*^ (o-*l/7 

fcif;flW&*V&J& ^(CX^l/X ^n^u>, l- 
2-^-f-x ^y7"fx i-*^t->, i- 

L<JB^&*15. (1-2) ±fBbfc 

£T*v^M£fltfcHu l a©^- >©*Bifi£foE 

ljt'4< < 2aRi:CD^-^'7W , >©^ 

£*v2>„ tfb7Y>©J|*W£#*fctt#fi£#tt. ii 

fS, -fflig^£-^t-r£t>©T'&S#, ##gej?© (I - 

2) jaa-fcLTtt. »-awbsStfett»c«x*^&, 

^■2>©AW* U\, (1-2) f££-T*&£;t l^-f >fi 50 
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-VL<-wmt**y?k mtTfr^-v^-r^ji 
m. ; r;i/^ j ^y- j^y^^itymt-^o 

- s?;i/3 y iz >awt if ©* * a -fe ; SMfcT^ 
— >7A 7 y f b* ifOJM xm 

ie©* w > zmm&t Mtpmiszitz z t \z * 
=fcffit.T-S)U, xx/yjym&w^'Jtfaoyim 

i t^©#ftTT'7K^T*7K^fi: U * 1/ 7 -f >*^t^ 
*. ifc, «^}Cj:oT«^-l/7^>©S^^#e)tife 

mmx-jrvyj y<Dm&£m.-&ftmc&&-t2>=.wfc& 

©^RfbSr^S*®***. (1-2) J&fr 

u 7*r> (^-7-y-|^«?©^ciij^-rs^ y-y^-y 

W^©M^-(C<fcoT#'btVS«a-^) > i-*-*t-> 
*|JJ7-, l-ft>t'Ji7-, l-Fv'-fe^^-U 

^Mlfkft- sKU ^T->^Rfb44k i-*-*T->*y 
^rv-*^b%. l— ?-t>*u dv-**fb*. i- 

ilS, ^■©-«i^•^®E^C7K^'fb$^^TV^S : fe;©T♦fe 

( I - 2 ) ^©m^^*C0TPSffltt 
2 5Q, #*L<tt3 5 0T»y, ±Kfitt4 0 0 0, 
jffSU<(±3000, $"b{C^*L<t*l 5 0 0T*& 

s., »spa^^^2 5 05f3B©«^K:ti. 

7j, «PP*&S^F«* t 4 0 0 0 ^S^^i^ii, S^^5t 

^riett*«»*. ( i - 2 ) fijs^-r*s* -f >m 

^z(£* feii-e©7K^b^©)ffigii#{c|5g^3^v^^, 
#*U4tt*5Ktt5~2 0 0»ii2/s,- $? 3 {Ci3 : *L<ii 
1 0~1 0 0mm2/sT&-5„ 

[0 0 0 7] (1-3) ^»^S5C1~4 0 



(5) 



>-Cfc*ii:#»*lX. iWMS[l~3 0©r^Hfi 

3 o^»*7;i/*^*>^>^**- fc * CJ:y * F * 1 ' 

TVn-9^^1-~4 OflD7^l4Slt iIM^"C*&oT 
jy-fUWm. n—7*W&. 4\rf*M& sec 

B#«© h U 3 S/^lfi. itm* fctt^tt©r- 

*3t/;i/3£. ««l*fett»«fflhy73>^^ «$i 
K h l> 73>f;i^ gflftSfcttatt® h U h U 73> 

Sfcyv*-* h U 7 3 >*;i4S. ttlft* fcfcHMS©<v7* 
h ij 7 3 >*-;H£. fiii* * * h U 7 .3 > 

* izjn&boy? h 7 3 if^rf r;i/ 

e>##«7;i/#;i4ire** ' fctfff * ^ < * w:a#^t 
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y<D7 ^dp^JfifflflRtt. 1 ~ 4 M©«SHT«T*£ * 
{B0D7;i/^;uS4*-tS7;i/ :3 f^ / o^>> -r&£>t>, 
e>©8&&*# ( i - s ) ut*%>#* ia*. 

*T*t>ftv^ #f£f£<Z> (1-3) f8&H3b&7fl'*n' 
*yM>tt> K^5C1~ 4 0©7;WH5:l~ 4 W 

u ^o7;i/= J r;^s®^ttj^m^6-4 o-e**R 

^ ^|jg<7)7;v^r;i//Oif>T'feoT : fo, ^il©^ 
fc£ 7;i/3f;i/'<>-£>©»£flrE*oT 
V n„ ( I - 3 ) J&frOTttSte^KBBSS ftfcV ^ #* 
bV^UlR5S{i5 — 2 0 Omm 2 /s, S&ICJJS L<1± 1 0 
~1 OOmni2/sT'&-So *f§^© (1-3) ^©gSS 

^mrnt-^mn^x^ h;ux>, 

#S/U>, xf-;wOi?>, *^;i/x^;wO-fe?^ i> 
So *fc7/i/*MW9fcbTli. ^ 

*^«)«^K:J:oT»&*iSKi«6~4 O^ttM^ 

[0008] *mi<»wmmm\z.%>^x. en « 

^•fcLTJJa© (1-2) J*«*.ktf/*fe«: (I- 
»tt**IM-*l«Tf. |»5K#«5~2 0 0mi2/s, # 

[i] 0t'S.5iifi^f4oSi%^ #* 

b < \t 3 0 «»%«T, J: y #* l> < tt 2 0 
©Jte^S-a:*-^^**- (1-2)^^*^ 
/tfett (1-3) jfcS'fc#fflSftS«Hl&*iSlW*. * 



(6) 



-t e r t-^;b-4-r;i/= 3 f;i/* d r^^^- 6_ 
#rw© ( i - 1 ) jafcfi'&fltfB"*'*®*** *J*?£ 

(1-2) ja*H3*tf/*fctt (1-3) 

#f§3ft*±BB©x*-y-;wMiifii:b-Ctt. #9*.l£. & 

_ |^ j;-3-x^;W\^S/;Mz/Vr-hfc£fK:f&$ 
*>*xU*Uh-;uf-h5 U-xfMb^l^x- 



R 1 

HO-«^-CIfaOR' 
(CHs)sC 



;i/*/H£&, R2ttjefiRl~2 4©. fldftRifctta- 

TW5. Ri©JW*«i:l/rtt. «*.«. x 

*-;id£*fcttt e r t -^f U 
\\ R2j^**;idS^**»^J*#Wfcl'"Ctt< 

jttf. x^;us. n-7a£;i/S, -fy^n 

t?;ug&£©:/nt^i^; n-^;i/& .'fV^ 

£#©#**■ AX ; ««*&»*»«©; -A* ' ^* 

m& tztoswato muz t~\*&&e> mj-t 

**fett£tt©>r ; fi**fett3#©^>-< =» 

©bus i/jvm ; ft** fe»*dtt©T- h 9 3 ax#* 

Ttt, ^x;i^ :/a^x;i/& ^y^n^i* E 
;bft, fifl*fcfci:fM*©^*-fex;i/gS. lttRifcttdS 



10 
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;i,x— 5VU ^'j7i-l/>x-fiU £j:tf::*ie>© 

[0 0 0 9] #»«*!© [II] J«$i-tt. TIB©^ 
(1) t^5W2-t e r t -^;i/-4 -7fr*r)\> 
6 - 7)l>*r)V7 x. 7 -;UT»»*. 

Hfc3] 



< 1 ) 



©K-r-fe-AX. fiM££te#«:© h U^-fex;i^. ft 
*^W6MLfci$lCi335. [II] fiK^®^. 

^•c**jft"T?. ±aa-«w (i) tcfcw-&R 2 «)^^c 

li2Ri:T*fe-sri:*W*bv\ -S-LT, [I] 
*ff5^fi¥fx$:#^-rS^« ±IB-«W (1) Kfctf* 
R 2 l*, ^IS4~1 8<D7J\/*rfl& Mxli. n-^ 
^fV^f^ sec-'/fM, tert- 

S/flA tfCjRtfettdtt©^*"?^^ 
W8m*ir ^^y)vmf£i£<D7)^)\^x^^^.ti)^ 
»j»*l<, rne>©+T?*>i*isHR6~i 2©isaRR* 
50 fettdMSiRT;!/*;!^^**-^* 5 * b<. 
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S &tcv i&UBSNR 6 ~ l 2 ©d«RT;i/*-n«"e** 

£bv^ [II] ja^Hi, JJBHBW (1) KfcvvC, R 1 
fclit ert -^/UiETf&y* R 2 tfiBt 

®-C*»J. #tCRl^^;bS*fettt ert 

mX\ R 2 ^^*SS[6~1 2®^^7i^;Ht*^5 

j«W (1) tCft*an«ft#44»®iaXtt2»sUiS: io 

* [II] ^fcUT#*U^#*&J^fcJ«a+5 
2-t e r t-^f;b-4-n-A^t^>^ 
fA/-6-^f/b7i;-*. 2-tert-^fA/- 

;U 2-tert 4-n -/^^l^ S/* 

f;i/-6-^f;i/7i;-^ 2-t e r t 

;U 2-tert-7"W-4-n-mW^ 
fJl/-6-^f;i/7i;-;K 2-tert-T'f^- 20 

M 2-tert 4 - ( 2 -X?-JW\3f2/ 

;U) *^2/5l^-6-^^"7xy-^ 2-ter 
t _y^ ;l/ -4 - n - j ~)\,*3r*/*?-)V- 6 -*^7l/ 
y^J-)\y. 2-tert-7'f;i'-4-^V;-^ 
^rJ/^-?-;i/-6-^^-;i/7xy-;U 2-tert-7" 

-;u 2-tert -77)1- 4 -- f y-^S/^^S/^ 

fjlz-e-^f^i;-^ 2-tert-7"f;b- 
4 - n - <7 £/3l. f;i/-6-^f;v7i;- 30 

;K 2-tert -77 to- 4 — f V^^S/TM^S/ 
^f;i/-6-^f;i/7i;-Jk 2-tert-7"f;i/ 
-4-n- Kf f^^- 6 "^^7x; - 

;U 2-tert -77 /V- 4 — f V F J ?i/JK**i'* 

f;i/-6-if;i/7i;-;u 2, 6-s?-tert- 

77 to- 4 - n - y\*l;)\>-**r 7 toy x ^ 

2, e r t-7*f;i/-4-^VAafi/^ 

Wf;i/7i;-^ 2, e-^-tert-^- 
4 - n-A7"f ;i/t*>>^f ;i/7i ; -^u 2, e-s? 

- t e r t -7"f;i/-4-^VA7'fM^'>^f^7 4C 
z ;-;k 2, 6-y-tert-7'fJl/-4-n-t 

2, 6-y-tert 
-77to-A—4 y J*97to**i'*7to7*J -to* 
2, 6-i;-tert-7*f;i'-4- 

^i/^fjl/7i;-ik 2, 6-*>tert 

-^;i/-4 -n-y — ;b^-^f i/*7)i>y x y -;u 
2, 6-y-t e r t-7'f;i/-4->fv;-;i/* ;J f^ 

*7toyx.J-to* 2, 6-i?-tert-7'f^-4 
- n-f ^t+S/)lf ^7i-/ 2, 6-S?-t 
ert -77to-A—i^T t t/to*^l/*7to7s.J- 5 
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;k 2, 6-y-tert-7'f;i'-4-n-'^f> 
;i/7t-^s/^^;i/-7xy-;i/, 2, 6--/'-tert-7* 
7)\,-A-4Vyy7'istolc*y*7toy3-J-to. 
2, 6 - y- 1 e r t -7"f 4-n - Ffi'M* 
Wf;i7x;-A, 2, 6-J?-tert-7*f^- 
4 K^>;b;tdr£/*^-;i/7xy'-;k fc.fctfzin 
if tfptf &*v*. l&mvi [II] ^T'fe 
52-tert -77to~ 4 -T^^df 
6 _ 7;1/ 3p ;U7 x j -jwBEB&smtGttlb y , *stc 

T'lC^b^-^J^-Ti:, 2-tert-7*f;i/-4 

-r;v^;b:*r3r:£/;* i 3 L ;i'- 6 -yjv^vy^j-Mt, 

IXTiZm-f 3 ©PgT'#£ i £ #T*g So * tV 2 - 1 e 

r t -7*f;i/- 6 -y;!/^^!; -;i/i:y^f ;v75 

-tert -7"f ;W4 - i^^f 7 ^" 6 - 

;bg*:£8SU 3-tert-7"f;i/-4-tKn^> 
1*5 z: £ ic j: y 71* h ^ iwi^ & 7;i/ =i * 

UT 2 - 1 e r t -77 to- 4 -y;i/3r/U*3f S/*?7I/ 
-6-7;i;*;i/7xy-;i/£#£3£:#T*££. Z1ZLT- 

v^BIJte&T;^-^*: LTtwaKR i e> 2 4 oflite 

J£7^n-;U #£b<tt^fSC4~l 8(Z)fiiflfe^T;i/ 

a e>asF* b < agsMR 6~i2 (Dftmmm 
mrto^-to. b < a. 2 - x^^s^s/^r^ 

mt^nx&mm* h'j7i-Mti. 

to 0 1 0] ^^©WWaBWft^feWS [II] j££ 

1*0. #*b<liO. 2fflH»T*y, - 

[in j*0>©bs6*#. whsiswu ooasspic^b 

0 Ofi*gpic*fbT 5MSPS:jB*.a«£l±. 

[0011] *m$<ti®ffi®^&%o^ *cD£tx*bm 

7i;-;* SB 



13 

m mm. tmmrsy. mmmr^y^ ffiwsfcr 
s. Kfc H<Dim&m ; y ;i>* U * * - 

k y;i/*y±3B&JR:7x*-k TJWj 'J ±!S^M-9- 
7)\,iy\)±m£M-fcy*y**-^ i &£ <D & 
**3«WW K, 3«:<i*x;^;u 

yn-^fctfztfBBJW; jtfy***y jKUW V 

-f^-vy. tU703^v-, #y;**-i/>fc£© 
*ffiK*l2&lpLfc£l «ftj^Tfflfc 

0 0 itftgptc*f U ?^FJ©K^*li o . 0 0 0 5-1 

m^mmoym^&\to. oos-issgp. ^©flfi 
®»HtfHa>S!$*tt. o . i~i5 ssarcfe 

yW&J — tf;i/x>y>»*i4;©3:>S?>4*: saw 
M^ri* (SiWB*»l*. t77^> 

; i$mm ; sn^jnxi* asm* 
xTfe «k&a. ^jitnm sistKM #r&tfc*i*fc 
if) , *MQ?m iwwio^*^®A*Hinx»5»y* 

[0012] 30 
^Ml 

fclCkU, 2-tert-^f;i/-4-^fil'7?; 

t e r t -^-4 - t Kn*J/- 
h^rS/^&T^n^r^HiKlSBftU 2-tert- 

y^;i/-4- (2-x-f-;i/ / N^ x >^) ttis^fr-s 
-^f;i-7x;-;i/ (e) 

^figflJ2 

2-t e rt-^-e-^f^x^-MWJ'J 
tC2, 6 - t e r t -^f 1 ; Ife 
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;i/-7a:>'-;i' (F) 
-£>&fflJ3 

2 -x^- ;i//\^f i/;i/y;i/n -;i/CD#t> y tc n -/\3f 
V\ 2-t e r t-^;U-4— ^4F2/^/**S/3l^ 

-6-^f;i/7x;-;i/ (G) fcflffc. 

2 -x^;i/^dpi/;i/T;i/3-^©#*> y ^ n -y*?-)V7 

V\ 2-tert -7"f;i/-4-7'f;W^Wf;i/- 

6-^f;b7x;-;i/ (h) 
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